A general formula for 4-point  -Ary approximating subdivision scheme for curve designing is introduced for any arity 2   . The new scheme is extension of B-spline of degree 6. Laurent polynomial method is used to investigate the continuity of the scheme. The variety of effects can be achieved in correspondence for different values of parameter. The applications of the proposed scheme are illustrated in comparison with the established subdivision schemes.
Introduction
Subdivision modeling methods are effective algorithms to generate continuous curves and surfaces from a discrete set of control points by subdividing them according to some refining rules, recursively. Repetition of this process produces a very good approximation to the curve or surface defined by the original set of control points. In recent years, the subject of subdivision gained popularity due to some new applications, such as in the 3D animation industry. The next venture is to introduce these methods to be more consistent and efficient to the world of geometric modeling in the industry.
Approximating schemes were first developed by Rham and Chaikin [1, 2] . Consequent to this, a lot of work has been done by different authors in the field of binary subdivision schemes, but the research communities are interested in introducing higher arity schemes (i.e. ternary, quaternary, ...n-ary) which give better result and less computational cost.
In late 80,s with the help of wavelet theory, a relationship between subdivision scheme and the "mask" of refinable function have been developed. Lian [3, 4] has introduced 3, 4, 5 and 6-point a-ary interpolating schemes. In these research papers, Lian used wavelets theory, a relatively new subject area that has been deeply studied for the last two decades or so, and found many successful applications. Lian [5] also offered 2m and (2m + 1) -point interpolating a-ary schemes for curve designing. In 2009, Mustafa and Khan [6] for the first time introduced a new 4-point quaternary approximating subdivision scheme. Mustafa and Najma [7] presented same perspective for constructing (2b + 2) and (2b + 4) -point n-ary interpolating and approximating schemes. Ghaffar et al. presented unified 3-point  -ary approximation schemes and discussed various properties [8] . This motivates us to present 4-point  -ary approximating scheme with high smoothness and more degree of freedom for curve designing. One of the main objectives of current work is to extend "The B-Spline of degree 6" to 4-point  -ary approximating subdivision scheme. This paper is organized as follows: General form of 4-point  -ary subdivision scheme is constructed in Section 2. The family of 4-point  -ary approximating scheme, basic properties and analysis are presented in Section 3. Comparison of 4-point  -ary schemes is given in Section 4. Finally conclusion is given in Section 5.
Main Results
In this section, we are introducing family of 4-point  -ary approximating subdivision scheme for curve designing for any arity 2 
If there exist a unique −sequence that describes the "two scale equation"
of scaling function  . Then corresponding to thissequence, let us introduce the notation
Due to the development of the wavelet theory, the schemes (1) can be easily re-discovered by the scaling functions 4  satisfying the two-scale equations 
By taking the Fourier transforms of (4) 
This normalization simplifies to the following Fourier transform formulation:
and 2 .
iw z e  By introducing the shape parameter in (5), we get
By taking and , we get 
Family of 4-Point a-Ary Schemes
In this section, we discuss only three 4-point schemes. For setting 2,3 a  and 4 in (7), we obtain three polynomials 
and 4 4 , 
Order of continuities of the above schemes is given in Table 1 . One can easily find the order of continuity over the parametric intervals by using the approach of [9] .
Support of Basic Limit Function
The basic function of a subdivision scheme is the limit function of the proposed scheme for the following data 0 1, 0, 0, 0.
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The following theorem is related to the support of basic limit functions of the 4-point a-ary scheme. 1 .
Theorem 1. The basic limit functions of 4 proposed 4-point a-ary approximating schemes have support
Since the basic function is the limit function of the scheme corresponding to (7) for the data (11), its support width "s" can be determine by computing how far the effect of the non-zero vertex 0 0 f will propagate along by. As the mask of a-ary 4-point scheme is 4 1 a  long sequence by centering it on that vertex; the distances to the last of its left and right non-zero coefficients So the total support width is
are equal to 4 1 2 a  At the first subdivision step we see
Precision Set
that the vertices on the both sides of 1 0 f at 4 1 2 a  are For approximating schemes, we do not expect new vertices to be lie on the same curve as old ones, so it is necessary to look to see whether all the vertices lie on a common curve. We can calculate the order of precision by using the technique as given in [10] .
the furthest non-zero new vertices. At each refinement, the distances on both sides are reduced by the factor 1 a .
At the next step of the scheme, this will propagate along Lemma 2. The scheme (3.1) has cubic precision. Proof. We carry out this result by taking our origin the middle of an original span with ordinate The families of 4-p curve design were established in general. The first family is binary, the second is ternary and the third family is quaternary approximating. The support of subdivision scheme influences the locality. One of the best ways to get a smaller support is to raise the arity. This is one of the advantages of the proposal of the scheme. We have also studied its continuity and determined its order of precision. It is observed that the order of precision set increases by increasing the arity of the schemes while the continuity decreases by increasing the arity of the scheme. Moreover, we have showed that several previously proposed schemes are members of this family. It has been shown that proposed schemes are better than existing schemes in the sense of smoothness and approximation order.
